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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately detect the 
dot feature value and the dot positional deviation of an 
image to be evaluated without being affected by image 
noise. 

SOLUTION: When a dot analyzing device 1 detects the 
dot feature value of the image to be evaluated, an image 
inputting part 3 reads the image pattern of the image to 
be evaluated as two-dimensional physical quantity 
distribution data representing variable density 
information and stores the read physical quantity 
distribution data in a memory 4. A dot position 
calculating part 8 calculates the center of gravity 
position of each dot of the physical quantity distribution 
data stored in the memory 4. When the part 8 calculates 
the center of gravity position of each dot, a mask setting 
part 7 sets a mask whose cycle is smaller than a dot 
array cycle with the center of gravity position of each 
dot as a center. A dot characteristic quantity detecting 
part 9 detects dot feature value from the physical 
quantity distribution data whose range is set by a mask in each dot. 
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^F-y hcDttS-rn^l^itiL. ^m^n/iVX^f^eDiS 
{^x-^tc^-jff? F-y F^iK^M^^tB-rSil ii^&i^m 

30 t-r^o 

[0 0 13] ±mYyh<Dimmtiit^tt\c. m 

a^^T"-^f^&2fifbbT§F>y F^fiJSiJLT^F-y F 

[0 0 14] $f^, Fy F^i^ia^sm-rstt, § 
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o*t F-y F W^l^^ai-rs*>«r'Si3. F-y F¥i^ 
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[0 0 2 2] fi5t^^ofcMa5t^X-^^P<^'; 4tC 
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(XT-y7'S2) o CWK-y F{5fiBm3l58T-§K-y F 

^ F-y F 2 2 1 fi-ro^stis ct o izmmm'A^'f- 
12 3^it®-r§o fe§i.Hi^j^{±'gi5tc/Tx-rA;'3^n 

fcij^Ill^i-^X- ^ 2 4 * 2 M^b ^6 fC;^-r J: 3 
(d. 2 f®{bi^©^ F -y F 2 2 ©lft{5l^fl^a.L.{4g*KtB 
■rsci:{cJ;'3§F-yF2 2coMlBS<OF-y Ff4H2 5^ 
gtbL. mi\^^st^^\z. «0S© F-y FfeS 2 5 

tT!|«!iIifl^^7-*-^ 2 4 tci^ LT& F-y F 2 2 ?!)^ 
^$n5J:^fi:i5H2 6*^^L, ^^$n^clEffl2 6 
^T'tla«^^x-^©fi'L^f+»*^f^/^ ^ F-y F 2 2 

©a^W4P2 3%gai-r§o iiiDj;5{c^aa5i-^T^- 
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[0 0 2 3] F-y Fffig^aig|5 8-e§F-y F 2 2©S>L^ 
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-y F 2 2 (D®.L^^Lt!l' 2 3 ^I^.L^C LT. H 8 tC^^-T J: ^ 
tc. F-y Fffi?'J^5]m<j:D^N^J5:VX^2 7^»-r5 

(Xt^ -y ^ S 3 ) o F -y YW^mm% 9 F -y F 2 
2§Jcvx^ 2 7 TlBH*^^^?nfcM*5>^T'-^5f 
*>8F-y Ft^gifi^^m-rs (X7^-y7'S4) „ i:©F 

•y Fi|#st««ittjgi5 9-r'F-y Fi^^SM^^^tti-rsra*, 

09©7u-^^-F^#»^LTI«0fl-r5o 
[0 0 2 4] F-y F#^fi^*g|5 9 tc^ F -y F 2 2 ^H: 
vx^ 2 7T-|Bffl*"i|S^^nfcMa^^7=-^*^A;^ 
fSi:, S-r. F-y F¥1^5i-^Smg|?l OT'^vx^' 2 
7rtcD|p|-7FU'X(Dfg^¥i^'fbt (Xx'y:/S2 
1) . F-y F2 2®¥1^1^ii«^^i*^StHf § (X7^-y 
yS2 2) o $^c, x;^f^F-y FfimtligPl l ti^vx 
^2 7©!|^iia5i-^x-^^y7^!6]tc¥l^fl:LTx77[S] 
©l'^7t53-^r"-^i:L 1 3) . xT^lSj© 

1 ^^^Tt^i-^x- ^ <Dm±m t rn'mx-mm^m^ u (x 

■r-y^S 1 4) . x77[6]©l^J^7t^^7^-^^IS:^Lfc 
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^^7CX-^(Difg(wx)ij. (wy)ij^S[ttiL, :^tliLfcipS(w 
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^2 7l^(Dl:^/c7'-^£DS;^fgtS/J^^ii:*^b»aiL 
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^LriS^LfclSiii(Lhl)ijfcj;DWS53-^x-^^ ^x.^-f^ts^^Wi'^^X. §x'X^2 7 mci/x-xV ^^li 
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rt?>A^^5i-^3 2. 3 3^t#Siii:7b\~T?t§o iiox;^ 

IH)'?) 1 ''K7iy^~^(DWi-k\^ (dxmax)iji:a/J^'f®(dxIIlin)i 
j K -y h iSlc^m (dxmax) ij t^^miM 

.niin)ij©iiy{cmti(thx)ij^Tiie (i) ^wcitr^. 

• (dxinin)ij, 0.0<k<1.0 ( 1 ) 

•)K(t.hy)ij^THS (2) ^T'^^-rSo 
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^^r-^f ©a:^fii(dniax) ij i:«/jNfil(dmin) 

x^2 7^fcigfli*®mL (XT^y^s 2 1), itmt 

fclgMfC i 0 Ma5>^-r- ^ 2 ffifb LT K «y h 
^Sttl-rS (Xx>yys 2 2) o 
20 [0 0 2 6] <l«H>yhffi«>&^ai-r§^lo;^afi& 
■TX^' 2 7 OWl^^x-^f ©g;k:ffi(dinax)ij i:g/J^ , 
M(d!nin)iji:7!)^aSafil(thl)ij^-FfB (3) ^T'^^f 



^- L T^t^£ L /clllii(th2) ij tc <t 0 !t^SI!ii^^x- ^ ^ 
2«LT K-y him5(Sl)ij^Ptiif §o cnGcDTJri 

[0 0 2 7] C<DJ;-9(cLTF-y Ft^Ml^ttJglJOt-^^ 

lESI^ F -y hmmm^^^s^ 5 {cg7f^■r § i: (ctil^F 

[0 0 2 8] F-y Mugl^itlgRST'^tHL^c^ F 

•y F 2 2<DSC^j412 3 ^ 
jb>6.*5feF>y hmrzn^^^im^m\LX^}'-y h 

(oiiLm-rn^^tiit^immmmic-D\.-xmmt^o 
[0 0 2 9] c(Dmmm(o F«y mv^mm i a gi i 

1 (D:/D-y^0lC,T^-rc):a{C, cpv2tmmxti^3 
t^^V 4 <t^.T^g|?5 ilttlt;gl?6 <tVX^i3^g|?7 F 
•y FSeStJBgPB i: F-y hWmmmiiiS?^9 t F-y h^iJ 
fiMSiJtJgi? 1 5 i: F-y F iig-rn® ttjgp l e^s-r-So 

[0 0 3 0] C<D F-y hm^^m 1 a T'MMli^cDi® 



30 7o-f^-v-F{c^-rj;-5lc. rii^A;bSP3T'Ms^fiiia 

mmsm^^^-y^mmnm^mt z :kfi(Dmm\mi 
"f-^tLxm^m^. m^m-orcmmm^^T'-'^^ 
7i^v4izmm-r^ (XT^-yT^s 3 1) „ m^m^fcm 

^7ii?i^V4 {c^mnrcmm^^T'-^^m^iii 
L. m] sicTTst^oic^ fea^^i;i6^jiij^n§# F-y 

h 2 2««{il3 4^4''L.4C F-y FE^'I^^^ 0®/J^ 
^^VX^2 7^1§^-r5 (Xx-yyS32)o F-yF 

mmmm^sit^ F-y f 2 2§tcvx^ 2 7 x^mt^m 
40 ^^nfcCWD tts?nrc)!f5!iJifi5^^x-^oa>u{iiS^ 

^F-y F2 2(D«F y hfua^mtB-rS (Xt^ 
-yyS3 3)o C<D§Fy F2 2cOMfBSF-yF{ia^W 

ai-ri»<i:tfc. xti^nrcmmmi&^T-'-^ 2 4^mm 
(Dmmx 2 fii^t L , 2 mim(D^ f «y f 2 2 ©Jt^sj^fi^ 

S'Wug^grgib-r 5 C t tc J: 0 ^ F 'y F 2 2 co«ll8S F -y 

Ffig^WtH-rSo ;itOt#<7)2mcO|!efi{iF-y F 2 

^fipki t mm^m \^~'7m\k2(om(Dm^mm\hT\zWL 

50 ^-r^o »iJ^{f lhr=0. 5 • pkl+0. 5 • pk2T'iafiithr*^ 



K -y h 2 2 fi-fo A-S. J: o \zmm^m\ L^^M© 

•y h 2 2©«iilSK>y h^SS^SBlC^tli-rSi: fcA^T't 
i/>T < . ^ ^c. STO(Dttl.L^^i: H >y h 2 2 ib^BBM? 

[003 1] F«y Y^mmmMm^ i s a k-v vmrn 
mmmmo^mmf^^-y\Lm':5^^Yy v z 2*^*315^ 

S 3 4) o ^iJ;^t«lf<ifiilij^*^Sl 4tc^1-c};^lcx?^ 
iSji: y TilSlfcJSlflBe^tcE^fJ L/C F -y h 2 2 X^mfS.^nrc * 
Xij = (i-mr.) • px • cos0x+(j 



(6) t#PJ 2 0 0 1 - 2 9 1 1 0 7 

10 

F«y F^/fl«(4SSmg|5l 5 
F >y hfiffli^aiaP 8 T'MtU L/t^ F -y F 2 2 
x;^(S]i:y77l^0¥J^fil^^F-y F 2 2 (D+g^^ffiStC J: 
0 F-y h^iHil^WttiL/cO, 
iiiji#/^^-:/tc«fr, ^F-y F 2 z<D&m^mt^ 

^m^^ax. F -y F fiifrmaiiip 8 T'j?tti ^ n/t f -y f 

ii-r § t tc J; 0 # F 'y F 2 2 ® F -y F^jffHiM^StU 
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Y ij =-(i-ino) • px 
flL, ino= (in-1) /2. no= (n-1) /2. i 
= 0, ■•■m-K j=0. ••■n-n?$i)o Z.Z.XQ 
X. Qy^mmm'0^f=;7.tL. i®^^^^->©F-y 
FgBi?iW[6];b^x. yi^7ifS]{C-g{LTt/^S^-&«. MffF 

co-b-yT^f yyiiJii;>{Cct§ii!ii^O(p|$E>&^/lL/c:t(D-e 
feSo (/^SiiiKllcBtH^n/c^F-y F2 2©F:y FfiiS 
^ (xij, yij) i:L, ^F-y F 2 2©ii4f^{4rli:^i8'J 
l4Bi:Og(D^73^D^Qx, Qy^-rSi:. Qx, QyfiTSK 
9Qx/a x. = OX^ 

xa=ZSxlj /(m-n) = (xlj©¥l^fii) 
aQy/9 yo = 0 it) 

yo=Z Z y ij /(m • n) ^ 
aQx/5 px=OcfcO 

(m'-l) • px • cosex=I2 • 
dQx/d py=OcfcO 

(n'-l) • py • sin0y-12 • 
aQy/a px=O<j;0 

-(m'-l) • px • cos0x=12 
9Qy/a py=OJ;0 
(n'-l) • py • sin0y=12 
±tB (1 1) j^i: (1 3) ^T'0x^mS1-Si:> 

px-12'v^[(Z Z(i-nio)(xij-xo)) 



10 [ 0 0 3 2 ] C co# F -y F 2 2 (0\m^^mt ^^'im. 

^iLx. F<y hmmmRxmrn-^tifz F-y y-mm 

a,^^ 6 ^/J^ 2 ^ffiti: i t) F «y F ^iJ^uS^lc ffil" 5 

{SSHJ'iJ L F >y F J: 0 n/cSifi^ ^ ^5? - ^ ^ 

^px. y 7?[p]© F >y FBE^J^S^^py, ^ F -y F 2 2 
i^{ifM(^WK^{i)^ (xo. yo) . ^\^yhmm\^(0 
x, yWtcJ^-rsftlt^^n^^nex. eyi:L/ci:t. 
20 ^F>y F2 20i^iPiJ{ia(Xij. Yij)tt, TIB (5) ^ 

no)-sin0y+xo (5) 



sin0x+(j-no) • cos0y+yo (6) 

(7) i8) ^X'^i^^^o 
Qx=EZ(xij-Xij) ' 
Qy=ZZ(yij-Yij) ' 
IXT. ZZfiZjZi, fBL. I =0. 
0. '--n - l^MMt^. 
[0 0 3 3] iKD^T^^Qx. QyA^"M' 
Xo, yo, px, py. 
(9) ^i)-^ ( 



(7) 
(8) 



-1> j = 



ex. ey^m^hzMi^xM^t 
4) ^xmt>^^o 



(9) 



(y 

Z Z(i-niu)(x ij-xo)/(iii • n) 
Z Z (j-inu)(x ij-xo)/(in • n) 

• ZZ(i-iiio)(y ij-yo)/(in'n) 

• ZZ(j-no)(yij-yD)/(in-n) 
ZZ(i-ino)(yij-yo)}']/{(ni 



(1 1) 



(1 2) 



(13) 



(1 4) 



n-Cm -1)} 
(1 5) 



(1 2) iCi: (14) AXdy^rmt^t. 

py=12-^[{ZZ(j-no)(xij-xo)}' + iZZ(j-nn)(yij-yo)}']/{(ni'n'(n -1)} 

(1 6) 



(7) 



ci 1) (1 3) ^-cpx^miit^t. 

tanex=-[IZ(i-mo)(yij-yo)]/[ZZ 
(1 2) j^t (1 4) ^X'pym^t^t. 

tan0y-[Z Z(j-no)(yij-yo)]/[Z Z 
Ltc-h^-DX (9) iSi: (1 0) iti: (1 5) ^t^^ (1 

8) ^ck0#imx». yn. px. py. 9x, 0y*<*i6 

K-yhfiS(xij, yij)A^6 (5) (6) 
§K-yh 2 2coi^iHiS(Xij. Yij);?)^mai^n§c ^ 
fc. ii*J0^tCtJ0x=eyT'fe§*'i. ^^i5:P>^l/^^^ 10 

»ttl^nfc0xi:fly<Dpp^©3g^a]^^i^0^;t. cn 

^ (5) (6) ^©flxteylCf^ALT. K-v 

iMSCXij. Yij);&^tti-rn{i"Mi^o l?iJ;^{i"e = [ni-p 

X- ex+n-py 0y]/[in'px+n-py]^ifi:-rnfi'^l/>o 
[0 0 3 4] F -y h fuffl-rnSliigP 1 6 ti, F <y F j4« 

w/ugp sxnmt nrc h >y h iisc x i j . y i j ) t f >)/ h 

^?IK4H»tligp 1 5 X'WBi-^tirc^ F F 2 2 ^D^S'Ki 
M(Xij. Yij)iDM*^P,^F>y h2 2cDF>y FfitH-rn 
^^th-rs (7.x -y^S 3 5) o S/c, F-y F^M«^ 
ttJg|?9 F-y F 2 2l|tcvx^ 2 7 -C-i5H3!3^^^^n 20 

/'cM«^^x-^'7b^e>F-y h#i[«*^ai-rs (xx 

•yT'S 3 6) o 

[00 3 5] ±mnmmi.t F-y F^iiHugwtug^ 1 5 r- 

§ F -y F 2 2 cD^SiJfiS^^dtl Lfc ttcH-^t;: F >y h 

fsi-rn^aigi5 1 e r-^ f >y f 2 2 <d f -y h lui-rn^ 

StbLfc^^lcov^TBttR^L/£*\ F>y h^fflimSSai 

gi5 1 5 F -y F 2 2 (D^wmm^nniLni e>, 

§F-y h2 2lcSgVX^ 2 7 ^^^LT^ F-y F 2 2 
<7D^5;Si:™i!gi^P;a5f -S c -t^l^iSt- i:. S F-y h 

zz(Dmsit^mim^j:iojEmicmtiiL'c^¥-y f 2 so 

2 ® F -y F fefgf-rn^ cl: O < l?*-r § C <!; t 
-So ccD^^figl 1 6©7n-^-\'-Ffc^-r<J;otc. 
F-v h^iJfilWttlgP 1 5 T-^ F-y h 2 2 ©^iJiiM^ 
WtHtrce (Xr-y^S 4 1 -Xr-yT'S 4 4) , F-y 
F {iemttlgP 8 T-StJH ^ nfc^F -y F 2 2®WF-y F 
im^'P'UiC tTTX^IS^gP 7 T'^g-^X ^ 2 7 ^IS 
^■rS (Xx-yT'S 4 5) o ^ LT^ F -y h 2 2 £D||>l> 
^ItmtTF-y F{iiM^S{iiL (Xr-y^S 4 6) , =& 
F<y F 2 2 01^iJM*gttlL (Xr-y^S 4 7) , » 
dl t fc F >y F fig i: ^ilfegOM*^ § F -y F 2 2 F 40 

•y h<uS-rn^mm-r§ (xr-y^s4 8) „ ^urg- 

F-y F 2 2^ti:-7X^ 2 7 T-|Ea;b-^IS5£ 5 n/cMft^Tj- 
F-y htfMl^^ai-rs (Xf-y^S 4 

9) o 

[0 0 3 6] ±ti^mmmi±-rx^m^^7 1 F-y hfs 

gSttig|?8 F-y h#m«Mttigf5 9^^-r§ F-y h)^?^ 
Sll ^x'X^iS^gP7 ^ F-y Ffil^mgPS F-y h 
^#ma^t±lg|59 i: F-y hm\immtii^\i l 5 F-y he 

rmm^'^^-><o F-y h^mmLfcm^icDi^^xmmL 50 



(i-lDD)(xij-Xn)] 



2 0 0 1- 
12 



(1 7) 



(j-no)(xij-xo)] (18) 
;cA^ gll 7cDrP-y^glt^-rJ:9ti:. ±.lBF-yh© 
ft*?^:/D>!^7i. 5 1 ^VN- Fx^- X^t»f<Dnifl5iiBl!a^iS 
5 2 tc^g,^ LTfc#. C P U <k R A M-^^.t^^I?, 

- F^^^f §nyifa-^53 XnmiiiMm 5 2\C 

Fx>f X^^fOn?[Pt21t^g5 2 t^S^LT43< 
CttcJiD. n:ytfa-^5 3*^fflLTiii^>'<^->' 

©F-y h^mmzm^t^ctti^X'^^o 

[0 0 3 7] 

w^(mwf-^^ 2 wtnmnm^^'f-^ tixm 
^mK). m^m-^ fc wa^^x- ^ 5. # f -y f «s 
^L^^iB^s^iiL. saj5nrc§F-y h<Dm'bmm^^'L-> 
t L T^si?{ffii®#<D F -y F m^mm^ 0 1 /Jn? ^-it^ x 
i^vxi^^ia^L. ^^?nrcTx^i^<Djs^x-^f}c 

S-tJtF-y F'?)1tmi^»ai-ri.J:9fcLfc*^e.> ^P® 

mmm « y ^ xic j; § ^^^fSM l let ^ f -y 
[0 0 3 8] ttc. mmmmm<DmmT-^^2:pi7i<D 

- ^ F -y F (omm^m^^'L^ic Lxmmmmm(o f 

-y FSH^'iJiilS^cfct? t^jN^^-y-^fXfDVX^^^^L. ^ 
Ai^^nfc§VX^F*=l®Ml^^ix-^cDm'D^;}<46^ 

F-y F®F-y him^uiiiu mmammmm^^^- 

L fc 8 , iim(tt!!mg[5) © y Xtc J; ;5 ^^^{g 
[0 0 3 9] Sfc. F-y h©fiS^©tii-r§i:#tc, m 

mm^^T- mit l t§ f -y f ^^ijsu t r ^ f -y 
F <o 2 mim(Dm^^mmm^mm^i3\ nmm 
mmmmffyy^xic^^mm^imLXiEmic F-y f 

im^mmt^ztf^^x^^o 

[0 0 4 0]jc>tc, F-y hcO!^^a^mtli-r§i:t. 
^vx^[^^D!t^^iM5^■^x-^5^0$^^7^I6]t^;^(p]© 1 :-x 

§ F -y F © F -y F S^^tB §vx ^ [^©it^JliS^^ 

-y Fa«^Btti-r§A^?.. $mmmimw(r)y^xic 

J:5^»^fgiSLfciE6I^F-y h#^«>&^tH-r§C 2; 

A"!T' t s i: {c , F -y F (DB^'pmm^mmm^ F 

•y FicWLTtF-y F<Dtt?S«^ffii[H<^tti-r§iI t 



(8) 
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[0 0 4 1] $fc. K-y h«feB^^iiJ-r§i:t, 

[0 0 4 2] C£DK«y hf5?^:/0:^^A^s21i 

fi/^^-yto K<y h^S^icis^-rsc: t/b^-etSo 
[0 1 ] c ®is^co^]}a^ij©+g^^,Ts-r:/o -y ^ mx& 

So 

[n 2 ] ±M%imm K -y b@iMii*^-r7 D-^-^' 
[^3] }mmmm(Dm'^f^^-y^^stm;^mxh 

§o 21 
[S 4 ] mmWT^^'r- ^ ^'Am L /c:bcM^,T^■r^^ll 

So 

[El 6] 2fi<kL/cW«^^T--^CDiBSH-eS§o 
[gl7] MBiStDF^y ^iSHtciBH^IS^Lrc«Sg>&/^^■r 
[08] §K«v Y\c-77s^:^m.'^Lrcv^^^.tumm* 
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[09] K'y hifiii^gaj-rsra^/T^-ryo-^-v 

[gl 1 0] K>y FMli: i :^^^x-^?tO^^0T'fe 
[0 1 1 ] c (O^mo)'^. 2 (D^)||§M®4^lfi)t^/T^-r -y 



[0 1 2 ] ^ 2 (Dmkm(o K -y Fft?^?f5aa^/^-r7n- 
^^-vxh^o 

[013] ^2cD||Mi|®#K>y hfCVX^'^^^Lfc 

[Ell 4] MinsK'y F{iiS^sai-r§fcA6<DiaM^®ai 

■r§ t(Dmm^^t'm.W:A^7'—^(omL''7f^mx 

[Ell 5] K>y ^i^^fl>J^^M^gm■r§i:^^ora^.^^■r 
^^^WElT'&5o 

[016] m2numm<om K>y hjg*r«flJi*.TN-r7 
[017] ^3(D%mm(Dmm7r^t7u-jmx^ . 

So 

[??F^OlKH>^] 

1 : YyVm\^m. 3 ; iii^A;']gi5> 4 ; ^tu, 
7 : vx^^^g|5. 8 : K'y Y^mn\m. 9 : F>y h 
W^W^\!s^%. 1 0 ; F>y h¥1^5^^pmmgP, l l ; x 
7^[&]F>y h@l[tHHP, \2; yy5\PiYy YWmm. l 
3 ; F<y h^S^tagP. 1 4 : F>y Fffi«gttig|5. l 
5 : F'y F^imB»aigI5, i 6 : F-y Fte«-rn»m 
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(10) 



!t#F^2 0 0 1 -2 9 1 1 0 7 




[g|l 1] 



[08] 

22 
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[01 2] 
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Sd3 



S34 
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[g|9] 



1 . Sll 



SJ2 



I 



Si3 



S14 



1 ^Tt^mT"- ^ (DikKm 



S15 



1 r^7ci>^-T=- siwiii? 2m 



S16 



x:«fiRj*c5|24^Ly:«ri^<Z) 



SI7 



1 ^ COWcil 



1 



Sl9 
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S20 



s2r 



S22 
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mi 4] 
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mi 6] 



S42 



S43 



I 



S44 



K-y bfeS&mffi 



^ S47 

I » K-y NcD^ma^^m r 

i , S49 

i 



[Ell 7] 



Icpul [ram] latygl 



F^-A(##) 2C061 AQ05 A006 KK04 KK18 KK26 

KK28 KK35 
5B057 AA12 CA08 CA12 CA16 CE12 

DA03 DA07 DB02 DB09 DC06 
5C062 AA05 AB22 AC04 AC66 
5L096 AA03 AA07 BA07 CA14 KA38 

FA59 FA60 FA64 KA69 



